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FINAL REPORT

INTRODUCTION ‘ .

Our proposal covers in decail the theory of operation of :

o,

the Resolver to Digital converter proposed|for your application.

Our basic éesign approach did not change so the theoretical
detaiis will not be repeated.

The Gesign study report discussedzeffacts of resolver TR,
phase shift and nulls on converter accuracy and performance.
Also inciuded in tnis reporc was an updated error table.

The purpose of tais report will be to summarize the results
‘obtuined on tie prototype system and indicate in what areas

changes and/or improvements have Leen made. Pertinent design

detailis will be discussed alofig with recomnmwendations where

»

MMARY OF RZSULTS

Using the technique described in our June progress report,

plots of the analog A“,1~;ﬁentdt10ﬂ errors were maded These o -
esults are shown in {.gule L.

The segmencs oOF the plot resemuie the theoretical linear-
ization error (see sage 10 ol pvroposali); but are somewhay masked
by a large random error. The randoOm error is caused dy tae non-
ideal éh&ractarisﬁics of tne clectronic components that make up
the analog section of the converter. The four main sources of
Lnese érro:s ara: . .

1. folerances (r .03} 0 precision wirc-wound resistors

2. Finite gain of irntegraced operational amplifiers

:l I LD .1 e q{f‘i}.{l lut.a.n; .
3. Won-ideal switches (Fa%'s . ‘
4. Quadragure
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WaLE L Thé BeLan area woore we feel Sucuaer SMpProvenchls

COUIG ww Lbue GLG W. il o0 discussed in more detail in YRecon=

EN e o N e e e TE N N 3 by g i
Ll LR GG LONC AL ans,

ACQL00 Anprovement in svstem pericrmance wWas :e&iizaé
vy ocoapletely eliminating dead zone error. The ré&ditiﬁg$1i& 1
cyoze is buffered digitally from the read-out, Also, aiﬁ¢e~m§$&£§%
T Variataons affecred the dead zaaa.arror, the éomv;xtar

Iormance is virttally una

3

fected by resolver parameter
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ions. .
Tévlie 1 shows a summary of predicted and measured errors.
HelnGugh the Pead Insirumentaiion erroy is consicderably nighey

O . » : . . - P 2 S W b ~ o
Ladan Drecliclted, L8 s valiue 18 redsconable .45 sec RMBY.
. e

Jind. GCCepLance Gata wus tasen using a NASA supplied
. e T e . BT ey g e - AR T o 'as mountod =
wliGal S &G 4 SLeCl FesGaver. THLS GnLit was mounted on an

ARGLHLLG STANG NG the 2N Cutpuls wore monLcored on a resolver

IR e PRI P TN N cee e : - e
L W\..S’XJ - L E] ()L”Lf)ht [ VRSN SIS _k,hii'(?‘ Wad L TO O GILVE & I8 DGs
. B i g b o %, - . i . N T - T e L oy &
GAGew VoL UGeter., U0 Jes0lver Sutuns wodld arso connected to
I .y e N vy - o A WO fagn P e N S0 t. o
Cokr CT.COGUT . Faat? st Bl WAD Lol U GasCreve ancaes anu th
% ;
™ . e . v Vo - R R - i N - - - oy LT > Yo % e
Toaaavey FuLIULE WOIQ LaasuUlacd W chv Te30.Ver oy I SLa LA s
e T e N L D e I e O T R o B - 1 o g
e GG D GA Ve G B 34 is tae schudal anaicoted GRC L@ eTous
R 2w ; . ok T i o PR o2 o v i P e i . -
LhaLBLTALLAY TESOLVLLD A4 $Tand LNacouravion. TOE enCoLer read- :

o COnDGres o e oopdog

cts. the systems

Any errors caused by resolver quad

WOU.LG b

nies this test. The results

4o veement witnirhe
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CONCLUSIONS AND RECOMMENDATIONS

The system delivered under this contract was éesigne&?ta w§
with the Bendix type 32 and 1 speed resolver. However, the‘syaﬁ&ﬁ

can be modified to work with other binary ratioad‘muiti%f’:
resolvers.. This m&diiicaticn would consist éf,rawixiné(?
coarse system connector and changing the front panel engxavigga
The present system could be modified by this tecbnxqua ﬁu inéér&
face with 8:1, 16:1 and 64:1 speed resolvers. By also addxag auﬁ
countér card multispeed ratios of 128:1 and 256:1 could be
handled.

As meﬁtioned earlier, we were a little disappointed in the
large random component present in this system. Since this error
is caused primarily by the non-ideal characteristics of many of
the analog components used in the system, the outlook for further
improvement is very promising. Specific areas where improvements

could be made are:

1. Precision wirewound resistors. Networks matched
to 50¢PM and zero ¢ could we used.

2. FET switches. Many improvcd switches have been
advertised since the design was frozen several
montns ago,

3. Integrated Operational ﬁm@iiféwrs. This we feel is
the most serious error source in the system. However,
we are presentiy and will continue to evaiuate new :
designs. Radiation labs has recently announced a L

high ¢ &Ln btaad band O?@S&ti@ﬁax am@i&f;er wzth .

Th& high u&age af

system nt ?axfazmanae.

repackagi eléﬂéﬁétiéng'“we alscwfaei that t




the state of the art of the components used. Since the

tecnhnology of the components in guestion is advancing at a.

very rapid pace, it is felt that this shortcoming will

quickly eliminated. i
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